Data are presented on the risks of cancers other than lung cancer in a cohort of iron miners from northern Sweden occupationally exposed to elevated levels of the radioactive gas radon. Compared with rates for the four northernmost counties of Sweden, mortality was increased for all cancers other than lung cancer (ratio of observed to expected deaths 1.21, 95% confidence interval 1.03-1.41), stomach cancer (ratio of observed to expected deaths 1.45, 95% confidence interval 1.04-1.98), and rectal cancer (ratio of observed to expected deaths 1.94, 95% confidence interval 1.03-3.31). Despite these overall increases, mortality was not significantly associated with cumulative exposure to radon, either for all cancers other than lung cancer or for any site of cancer other than lung cancer individually. However, the data from this cohort on its own have limited power; and for several sites of cancer the data in this study would be consistent with a radon-related increase. Further study of cancers other than lung cancer in populations exposed to radon is required. -Environ Health Perspect 1 03(Suppl 2): 45-47 (1995) 
Introduction
It is well established that underground miners of several substances, including uranium, tin, iron, and fluorspar, tend to be at increased risk of lung cancer due to exposure to the radioactive gas radon (222Rn) and its short-lived progeny (1) . Relatively little attention has been given to the possibility that exposure to radon and radon progeny may cause other cancers. However, a detailed investigation of radon exposure and cancers other than lung cancer has recently been carried out in a cohort of West Bohemian uranium miners (2) . That study found that the number of deaths from cancers other than lung cancer was 11% higher than the number expected from age-and calendar-year-specific Czechoslovak national rates (95% confidence interval: -2%, 24%), but that mortality did not increase with cumulative exposure to radon. Among the individual sites of cancer, significantly increased risks were observed for liver cancer For each man, an estimate of his exposure to radon gas and its progeny received in each year of his employment in the Environmental Health Perspectives mines was made by considering calendaryear-specific estimates of the concentration of radon daughters by mine (Koskullskulle versus others) (3). The men's average exposure on leaving the mine was 89 workinglevel months (WLM).* Tests for a trend in mortality with exposure were carried out by classifying observed and expected deaths according to cumulative exposure to radon progeny into four groups (< 50, 50-99, 100-199, and 200+ WLM). Cumulative exposure was calculated as a time-dependent quantity with a lag of 5 years (cancers other than leukemia) or 0 years (leukemia). To allow for any healthy worker effect in the period shortly after commencement of employment (4) When mortality from all cancers other than lung cancer was examined in relation to cumulative radon exposure, the ratios of observed to expected deaths were higher in men with exposures of 100 to 199 WLM and 200+ WLM than in men with lower cumulative exposures (Table 2 ), but the trend was not significant (p= 0.26). O/E ratios by cumulative radon exposure are also given in Table 2 for cancers of the stomach and rectum, the two sites of cancer for which an overall excess was seen in this cohort; for cancer of the gallbladder and extrahepatic bile ducts and multiple radon exposure in the West Bohemian myeloma, the two sites for which mortality uranium miners; and for leukemia. For was significantly related to cumulative stomach cancer, cancer of the gallbladder Table 1 was the trend significant.
Environmental Health Perspectives and extrahepatic bile ducts, and multiple myeloma mortality tended to increase with increasing cumulative exposure, while for rectal cancer and leukemia mortality tended to decrease with increasing exposure. However, for none of these sites was the trend statistically significant. In addition, when the analysis was repeated for all the other individual sites of cancer shown in Table 1 for which there were at least two deaths, in no case was a significant trend observed.
Discussion
The miners in this study were exposed to radon at rates in the range 0. Although the miners in this study experienced a clear excess of cancers other than lung cancer when considered as a single group, there is no strong evidence that this overall excess was related to cumulative radon exposure. In addition, for leukemia, the site of cancer which has been most closely linked to exposure to Xand y-rays (6, 7) , the number of deaths observed was close to the number expected from mortality rates for northern Sweden; and mortality tended to decrease slightly with increasing cumulative radon exposure.
For cancers of the stomach and rectum, the two sites for which there were significant increases in the number of deaths observed, mortality was not strongly related to cumulative radon exposure; for cancer of the rectum, mortality tended to decline slightly with increasing cumulative exposure, while for cancer of the stomach, mortality tended to increase slightly. The increase in stomach cancer mortality may be due to the fact that there were a considerable number of Finns in the workforce, and stomach cancer rates for males in Finland generally, and especially northern Finland, are considerably higher than in Sweden (8) .
For cancer of the gallbladder and extrahepatic bile ducts, and for multiple myeloma, the two sites of cancer for which mortality was significantly related to cumulative radon exposure in the West Bohemian miners, the ratios of observed to expected deaths were greater than unity, but not significantly so (gallbladder and extrahepatic bile ducts: O/E= 1.41, 95% confidence interval 0.29-4.12; multiple myeloma: O/E = 1.92, 95% confidence interval 0.77-3.96). For neither of these diseases was mortality significantly related to cumulative radon exposure, but for both of them mortality tended to increase with increasing exposure and, although based only on one death each, the ratios of observed to expected deaths for those with cumulative exposures of at least 200+ WLM were high (Table 2) . Thus, although these data provide no firm evidence linking cancers other than lung cancer with radon exposure, further study of cancers other than lung cancer in radon-exposed populations is needed.
